Sephadex is a cross-linked dext,ran. In addition to the a-~( 1+ 6) glycosidic linkages between glucosyl residues, there are also ether linkages formed between residues of adjacent chains during crosslinking. Solvents were chosen which had ether and glycosidic linkages to try to reduce the abnormal interaction of papain with the gel matrix.
Papain, which has a molecular weight of 23,406 (8) shows an apparent molecular weight of about 9000 determined by thin-layer chromatography on Sephadex G-100. From Table 1 we can see that adding 1.0 M maltose (a-~(1 + 4) glycosidic linkages) to the buffer increased the apparent molecular weight to about 16,000. A slight increase was seen in 0.1 M maltose. The ether, methyl Cellosolve (2-methoxyethanol) , increased the apparent molecular weight but to a slightly lesser extent.
The cyclic ether 1,4-dioxane increased the apparent molecular weight of the papain derivatives to about 17,000. Papain retained full activity in 20% dioxane when assayed with IV a-benzoyl-L-arginine ethyl ester at pH 7.6. This result suggests that the reduced affinity of the papain derivativcs toward Sephadex G-100 in 205% dioxanc is not the result of denaturation of the native conformation.
The behavior of the two S-alkyl derivatives of papain parallels that of papain in all solvents studies indicating the interaction of papain with Sephadex does not require a free active-site sulfhydryl group.
Papain prepared by the method of Kimmel and Smith has a nonact,ive component having the same amino acid sequence as active papain except for the active cysteine residue, Cys-25. Papain further purified by affinity, chromatography consists of only the active form. Since no difference is seen between the behavior of pure active and the roughly 1: 1 mixture of active and nonactivatable papain, in thin-layer gel chromatography, the nonactivatable papain must interact with Sephadex to the same extent as active papain.
We can also see from Table 1 that S-methyl-and S-aminoethylpapain both interact, with Biogel P-100.
Guanidine hydrochloride was seen to increase the apparent molecular weight to about 19,000-20,000. This value approaches the true value. Papain ret'ains some enzymatic activity even in 8 M urea (9) . This apparent difficulty in denaturing papain completely may explain why the expected molecular weight of 23,406 was not observed in 6 M guanidine hydrochloride.
This study demonstrates that a protein having no known specificity for the different monomeric units of Biogel and Sephadex can interact with both of these hydrophilic xerogels, giving rise to great errors in the molecular weight as estimated by thin-layer gel chromatography. It is apparent that the use of a denaturing solvent is essential in the determination of molecular weights by thin-layer gel chromatography. This limitation makes t.hin-layer gel chromatography an uncertain method in determining the molecular weight of proteins containing subunits.
